The effects of midazolam and D-cycloserine on the release of glutamate and GABA in the basolateral amygdala of low and high anxiety rats during extinction trial of a conditioned fear test.
In this study, we investigated how midazolam and d-cycloserine regulate the tonic activity and/or phasic reactivity of brain neurotransmitter systems to fear-evoking stimuli in rats with varying intensities of a fear response. We used a new animal model composed of high (HR) and low (LR) anxiety rats, selected according to their behaviour in the contextual fear test (i.e., the duration of a freezing response was used as a discriminating variable). In these rats, we examined the effects of both drugs on the release of glutamate and GABA in the basolateral amygdala (BLA) during the first extinction trial of a conditioned fear test. The results showed that administration of d-cycloserine (15 mg/kg, i.p.) significantly enhanced the inhibition of an aversive context-induced freezing response observed during the extinction session in HR and LR rats. In contrast, midazolam (0.75 mg/kg, i.p.) accelerated the attenuation of fear responses only in HR rats. The less anxious behaviour of LR animals given saline was accompanied by elevated basal levels of glutamate in the BLA, in comparison with HR rats, and a stronger elevation of GABA in response to contextual fear. In HR animals, the pretreatment of rats with d-cycloserine and midazolam significantly increased the local concentration of GABA and inhibited the expression of contextual fear. These findings suggest that animals more vulnerable to stress have innate deficits in brain systems that control the activity of the BLA mediating the central effect of stress. These results contribute to our understanding of observed individual differences in the effects of anxiolytic drugs among patients with anxiety disorders.